p roviding these children with options for controlling their e n v i ronments merit exploration.
One way that children who are typically deve l o p i n g learn the effects of their actions on their environment is t h rough self-initiated locomotor activities (e.g., cre e p i n g , walking, riding tricycles). T h rough participation in these activities, children are able to experience consistent re l a t i o nships between their behavior and environmental consequences and, thus, learn that their world is contro l l a b l e ( Brinker & Lewis, 1982) . These experiences may foster further attempts to control environmental events (Brinker & L ewis, 1982) . In addition to the potential to help ove rc o m e learned helplessness and deficits in motivation, independent mobility also may affect childre n's cognitive and social-emotional development (Campos, Kermoian, & Zu m b a h l e n , 1992; Kermoian, 1998) .
Independent mobility seems to increase childre n's sensitivity to objects and events beyond arm's reach and changes their goal orientation (Kermoian, 1998) . Fu rt h e r, both re s e a rch studies and theoretical articles suggest that independent mobility may affect childre n's spatial understanding (Bu t l e r, 1986; Kermoian, 1997 Kermoian, , 1998 ; Te l z row, Campos, Sh e p h e rd, Be rtenthal, & At w a t e r, 1987).
The development of independent locomotion also contributes to socialization, transformations in child-adult interactions, and the sense of independence and competence (Campos et al., 1992; Kermoian, 1997) . Childre n with disabilities who gained independent mobility by using p owe red mobility devices demonstrated better social-emotional skills than when they did not have independent mobility (Bu t l e r, 1986 , 1997 Douglas & Ryan, 1987; Paulsson & Christofferson, 1984) . Fu rt h e r, parents of child ren who use powe red mobility re p o rted that independence in mobility stimulated their childre n's social and emotional skills and intellectual behaviors (Bu t l e r, Okamoto, & Mc K a y, 1983; Paulsson & Christofferson, 1984) . For some c h i l d ren with disabilities, the use of powe red mobility devices improved self-initiated behaviors (Bu t l e r, 1986).
The question of when young children with mobility impairments should be introduced to powe red mobility is not new. Both the theoretical and the re s e a rch literature have s u p p o rted the use of powe red mobility for young childre n with disabilities (Bu t l e r, 1986 , 1997 Chiulli, Corradi-Scalise, & Donatelli-Schultheiss, 1988; Kermoian, 1997; Paulsson & Christofferson, 1984; Tefft, Fu rumasu, & Gu e rette, 1997; Wr i g h t -Ott, 1997) . Some literature indicates that preschool-age children have learned to use powe re d mobility devices (Bu t l e r, 1986; Butler et al., 1983 ; Pa u l s s o n & Christofferson, 1984) . Fu rt h e r, devices specific to ve ry young children have been designed, developed, and clinically implemented. Two examples are (a) the Transitional Powe r Mobility Aid for children as young as 18 months of age (Wr i g h t -Ott, 1997) and (b) an electric cart for an 11-monthold with multiple limb deficiencies (Zazula & Foulds, 1983) .
In summary, the literature supports the use of powe re d mobility with young children with disabilities as well as its usefulness related to motivational, cognitive, and socialemotional gains. As described by Snell and Balfour (1997) , " Mobility is no longer seen as a luxury for the person with a disability, but as an important contributor to lifestyle and s e l f -d e ve l o p m e n t" (p. 23).
In most of the existing literature and re s e a rch on powe red mobility, the children studied we re either deve l o p i n g typically or had disabilities that primarily affected their mobility (e.g., spina bifida, art h ro g ryposis, spinal cord injuries, limb deficiencies). The usefulness of powe re d mobility has not been adequately examined for childre n who have complex developmental delays that affect not only their mobility, but also other functional skills, speech, and cognitive development. Because the assumption often is made that such children cannot benefit from powe re d m o b i l i t y, therapists and families need information re g a rding its use to make informed decisions.
P u r p o s e
This study extended existing re s e a rch on powe red mobility for young children to children with complex deve l o p m e ntal delays who are facing the challenges of seve re neuro m otor impairments, speech impairments, substantial limitations in functional skills, and cognitive skills assessed to be below chronological age. Sp e c i fic a l l y, the purpose of this study, which focused on two young children with complex developmental delays, was to explore the effects of a p owe red mobility riding toy during free play (recess or gym class) on three dependent variables: (a) self-initiated movement; (b) initiation of contact with others (target child initiations directed to adults, target child initiations dire c t e d to peers, peer initiations directed to target child, adult initiations directed to target child), and (c) affect. We hoped that powe red mobility use would increase self-initiated m ovement and contacts initiated by other children as we l l as by the target children. Fu rt h e r, we expected that if target child-initiated behavior increased, a decrease would be o b s e rved in adult-initiated contacts with the target child ren. Fi n a l l y, we anticipated that the intervention would lead to increases in the target childre n's positive affect.
M e t h o d P a r t i c i p a n t s
By contacting community occupational therapists, two c h i l d ren we re re c ruited for this study, and informed consent was obtained from their parents. Both children had spastic quadriplegia and no previous experience with powe re d m o b i l i t y. Both had sufficient cognitive ability to play simple cause-and-effect games; both we re able to follow onestep commands; and neither had been identified as having u n c o r rected visual deficits. The two children attended diff e rent public schools and we re in classes for children with disabilities. Be f o re this study, neither child had been cons i d e red for powe red mobility use, with limiting factors being the complexity of their disabilities and the costs of p owe red mobility.
Diane (pseudonym), a 5-year-old girl, had spastic quadriplegia and developmental delay. Ac c o rding to school re c o rds, Diane scored at the 1-month level on the Fi n e Motor scale of the Peabody De velopmental Motor Scales ( Folio & Fewell, 1983) when she was 43 months old. He r school re c o rds contained no other standard i zed testing information. She could indicate yes and no with gesture s but had no oral language. She used her left fist to touch or point at a picture icon for most of her communication. In c o n versation, Diane was persistent in pursuing her topic and ensuring that her communication partner understood h e r. She was dependent in all self-care skills, wore diapers, and had mobility skills that we re limited to rolling fro m p rone to supine and supine to prone and pivoting when positioned in either prone or supine. She often was positioned in a wheelchair with a custom foam seat. Di a n e's assets included her ability to focus on a task and her effect i ve use of nonverbal communication, such as facial expre ssions and gross hand movements. Di a n e's peers appeared to like her as evidenced by comments they made to her and the frequency with which they spontaneously brought her objects. She frequently was excluded from an activity during free time if it was not specifically set up for her to be i n vo l ved. Diane had ankle-foot orthoses, but often came to school without them. For trunk support, she wore a shorts l e e ved neoprene suit that extended to mid-thigh. As part of her educational program, Diane re c e i ved occupational thera p y, physical therapy, and speech therapy.
John (pseudonym), a boy with spastic quadriplegia and d e velopmental delay, reached 5 years of age during the s t u d y. Ac c o rding to school re c o rds, his scores at age 4 on the Battelle De velopmental In ve n t o ry (Newborg, Stock, W n e k , Guidubaldi, & Svinicki, 1984) we re more than 2 standard deviations below the mean. His scores on the Se q u e n c e d In ve n t o ry of Communication De ve l o p m e n t -Re v i s e d ( Hedrick, Pr a t h e r, & Tobin, 1984) we re re p o rted as 2 stand a rd deviations below the mean for expre s s i ve language and 3 standard deviations below the mean for re c e p t i ve language. Fu n c t i o n a l l y, John was able to move from sitting to sidelying, could roll from supine to prone and prone to supine, and could sit independently. He was not able to crawl or cre e p. When engaged in activities, he tended to use his left hand almost exc l u s i ve l y, with his right hand often in a fisted position. Re l a t i ve to self-care skills, John drank fro m a two-handled cup with assistance, self-fed finger foods, used a spoon with some spilling, and wore diapers. He e f f e c t i vely used gestures, facial expressions, some signing, and two-word and thre e -w o rd combinations to communicate. His primary assets we re his sunny personality and parents who we re support i ve and committed to him. Jo h n often wore a neoprene vest to assist with trunk support, a n e o p rene sleeve splint over the right elbow to limit fle x i o n , and ankle-foot orthoses. Though he used bifocal glasses and had undergone surgery for strabismus, his therapist believe d that his visual problems had been corrected and would not c o m p romise his use of powe red mobility. The staff in Jo h n's p reschool program included one teacher, aides, an occupational therapist, a physical therapist, and a speech-language pathologist. In addition, parents vo l u n t e e red in the classroom and student helpers and an adapted physical education teacher aided regular classroom staff in the physical education setting. At the beginning of the study, John was learning to ride an adapted tricycle. He had difficulty initiating peddling movement, but once started, he could sustain a maximum of three to four consecutive ro t a t i o n s .
Procedure and Research Design
The first two authors collected data at the childre n's schools either during gym class or at recess during playground activities. All sessions in baseline and intervention phases we re videotaped with a Panasonic VHS Pro f e s s i o n a l / In d u s t r i a l C a m e r a . 1 The camera operator, either a re s e a rch assistant or one of the re s e a rchers, started each 10-min taping session after the child was positioned appropriately (e.g., on a mat or swing during phases when the powe red mobility device was not used or in the powe red mobility device in phases w h e re it was used). The camera operator stayed approx imately 10 ft to 20 ft from the side or front of the child. Neither child appeared to attend to the camera.
Our original plan was to use an ABAB single-subject withdrawal design to examine the effects of powe red mobility on several dependent variables. Howe ve r, an extended training period, vacations, and illnesses re q u i red that we d rop the last B phase for John. Baselines (A phases) re fle c t e d typical gym class and outdoor recess routines. The interve ntion (B phases) consisted of using the powe red mobility riding toy (a car) during these times. For each child, training in using the riding toy followed the initial baseline phase.
Training was individualized and occurred within each 1 Panasonic, www. p a n a s o n i c . c o m . c h i l d's school environment. No other children we re pre s e n t during training, which provided the study children with the ability to start and stop the car, turn the car on command, and move 5 ft or more in one direction spontaneously or on request. The childre n's occupational therapists and a re s e a rcher we re directly invo l ved in the training. For Jo h n , his mother and teacher also we re invo l ved. After one training session, Diane met all training criteria. During the initial training sessions, John spent much of his time turning in circles and laughing. After five training sessions, ranging in length from approximately 15 min to 30 min, the car was introduced into Jo h n's school routine. Even though his p e rformance was inconsistent, he appeared to have adequate control to operate the car with supervision.
Independent Va r i a b l e
The powe red mobility riding toy was a Boss battery -o p e rated ride-on car (see Fi g u re 1). 2 C o n t ro l s 3 we re (a) digital e l e c t ronic controls for less jerking when the car was start e d and (b) adjustable-speed controls for slower maximum speeds for training purposes and indoor environments and faster speeds for outdoor environments. A re m o t e -c o n t ro l d e v i c e 4 with an override switch enabled the superv i s i n g adult to control the car if necessary for safety. The first two authors, working collaboratively with each c h i l d's therapist, adapted the seating and controls. Us i n g i n d i v i d u a l i zed inserts made from medium-density foam, the c h i l d ren we re positioned in long-leg sitting with the knees abducted and slightly fle xed. The inserts provided support laterally to slightly above waist height for Diane and behind the back to above shoulder height for both Diane and Jo h n . Lap belts provided further stabilization for both childre n . Diane used the Slik St i k T M 5 j oystick, whereas John used the Pro p o rtional Joy s t i c k T M 6 because he was unsuccessful with the Slik Stik. For both children, the joystick was positioned slightly less than 4 in. above its normal midline position.
Dependent Va r i a b l e s
The dependent variables we re measured during baseline and intervention. They we re divided into three categories: child-initiated movement, initiation of contacts with others, and affect.
Child-initiated movement. Movement occurrences we re d e fined as any displacement of the body in one dire c t i o n (e.g., rolling, pivoting 90º or more, riding a toy) with no physical assistance given by another person. A series of m ovements of one type and in one direction we re conside red a single occurrence if they occurred with no gre a t e r than a 3-sec pause between movements. For example, if the car moved for 10 sec with a 2-sec pause and then move d again in the same direction for 6 sec, it was re c o rded as one m ovement occurrence. Alternative l y, if the child changed the type or direction of movement (e.g., rolling to pivo t i n g ; going straight, then turning right), each type or direction of m ovement was counted as one movement occurrence (e.g., rolling to pivoting was counted as two occurre n c e s ) .
During baseline, frequency counts of movement occurrences we re determined by viewing videos of the sessions. For Di a n e's intervention condition, a counter attached to the car and config u red to count movement occurrences was used. Either the re s e a rch assistant or one of the re s e a rc h e r s s t a rted the counter at the beginning and stopped the counter at the end of each 10-min taping session. T h e intent was to use the counter for both children. Howe ve r, though it was reliable for Diane, it provided inconsistent data on the outdoor playground at Jo h n's school. C o n s e q u e n t l y, videotapes we re used to collect fre q u e n c y data during Jo h n's intervention phase.
Initiation of contact with others. Target child-initiated contacts with others we re counted whenever two conditions we re met: (a) the target child (Diane or John) initiated the contact with another individual without any observa b l e p rompting or initiating behavior on the part of another person and (2) the target child independently vo c a l i zed (with either comprehensible words or other vocalizations, including shouting, laughing, grunting, etc.) or physically pointed to, touched, or indicated that he or she wanted something from another individual. Target child-initiated contacts and vocalizations we re divided into two categ o r i e s -p e e r -d i rected and adult-directed-and further cate g o r i zed as positive or negative. Examples of positive contacts included saying comprehensible words, laughing, and using gestures to indicate desires. Examples of negative contacts we re crying and scre a m i n g .
Other-initiated contacts with the target child also we re divided into two categories: contacts by peers and contacts by adults. Peer-initiated contacts we re defined as any child initiating any type of contact with the target child (e.g., talking to the child, touching the child or a mobility device the child was using, giving a toy or item to the child, taking a toy or item away from the child). Playing in proximity of the target child was not included unless contact occurre d b e t ween the children. Adult-initiated contacts with the target child we re (a) carrying, moving, or otherwise touching the child or the device in which the child was seated (e.g., swing, wheelchair, toy car); (b) talking to the child or giving him or her a toy or item; or (c) taking a toy or item away f rom the child. Contact with the target child by another individual was coded as positive if it appeared positive or neutral (e.g., asking a question, sharing a toy). The contact was coded as negative if it invo l ved something that could be judged as potentially ave r s i ve, such as name-calling or commands such as, "Stop that!"
Affect. Affect was coded as positive, negative, or neutral. Po s i t i ve affect was defined as clearly smiling, laughing, or squealing happily, whereas negative affect was defined as c rying, throwing a tantrum, frowning, abruptly turning away from another person, or pouting. Neutral affect was d e fined as anything between those two extremes. Note that just because affect or a contact was coded as negative, it was not necessarily a negative outcome for the child.
Data Collection
For each baseline session for Diane and each baseline and i n t e rvention session for John, the raters counted the number of movement occurrences while watching the 10-min videotape of the session. For Di a n e's intervention sessions, the person videotaping re c o rded the number of move m e n t o c c u r rences indicated on the counter at the end of each session. Sessions we re timed with a stopw a t c h .
For all initiation of contact variables, partial interva l re c o rding was used where by a rater viewed videotapes of the 10-min sessions and re c o rded eve ry 15 sec whether a tar-geted behavior occurred at any time during that 15-sec period. For example, in the middle of a 15-sec interval, if an adult initiated a 3-sec contact with the child, the rater re c o rded it as adult-initiated contact, even though the contact did not extend throughout the interval. For affect, m o m e n t a ry time sampling was used where by eve ry 15 sec, at the moment of a beep, the rater rated affect as positive , n e g a t i ve, or neutral. For each initiation of contact and affect variable within the 10-min data collection session, it was possible to re c o rd a maximum of 40 occurrences. In instances when a child was obstructed from view, the rater indicated that obstruction on the re c o rding form, and data f rom that interval we re not included in the analyses. Ob s t ructed view only occurred for affect.
One physical therapy graduate student served as the p r i m a ry rater for all variables for Diane. Fi ve senior occupational therapy students served as primary raters for Jo h n . All we re blind to the purpose of the study. Fi ve additional occupational therapy students and the first two authors conducted agreement checks on dependent variable eva l u ation both before and during data collection. For Di a n e , interrater agreement was determined for 7 of the 18 sessions; for John, interrater agreement was examined for all sessions. For movement occurrences, the percentage of a g reement for overall behavior counts was used. For all other variables, point-by-point percent agreement acro s s o b s e rvation intervals was calculated (Ot t e n b a c h e r, 1986). For both children, average interrater agreement was 98% or a b ove for all variables except affect, where it was 91% for Diane and 94% for Jo h n .
R e s u l t s Movement Occurrences
In the A phases (no car), Diane either did not initiate movement or did so only one to three times during a given session (see Fi g u re 2[1]).Each movement consisted of one laborious roll from either prone to supine or supine to prone. After only minimal training, Di a n e's movement in the B phases (car) increased to between 44 and 87 movement occurre n c e s per 10-min session. Jo h n's frequency of self-initiated independent movement occurrences also increased, going from 0 to 19 during the two A phases to 28 to 65 movement occurrences during the B phase (see Fi g u re 2[2]).
Initiation of Contact With Others
Diane demonstrated no negative initiations of contact with adults or other children. Though her rates of positive initiations we re ve ry low, she did have some positive initiations with others during 3 of the 6 intervention sessions acro s s two phases. By contrast, Diane initiated contact with others during only 1 of the 12 sessions in the two baseline phases (see Fi g u re 3[1]).Conve r s e l y, John had more positive initiations with adults during the two baseline phases as opposed to the intervention phase (see Fi g u re 3[2]).
Adults initiated numerous positive contacts and no n e g a t i ve contacts with Diane, re g a rdless of the experimental condition (see Fi g u re 3[3]). Of the 40 possible re c o rd i n g i n t e rvals per session, the number of intervals per session re flecting positive contacts by an adult ranged from 1 to 38 (median = 7) during baseline and from 7 to 33 (median = 22) during interve n t i o n .
Though adults initiated positive contacts with Jo h n during all phases, they generally initiated more negative contacts with him during the intervention phase than during the baseline phases (see Fi g u re 3[4]). The median number of intervals in which positive contacts we re re c o rd e d was 40 (100%) for each baseline phase and 26 (65%) for the intervention phase. Adults made no negative contacts with John during the first baseline phase. During 4 of the 5 days of intervention, howe ve r, the number of interva l s re flecting negative adult contact ranged from 1 to 3. In the final baseline phase, the same pattern occurred as during the first baseline, except on the day John rode an adapted tricycle and negative adult contact was coded in 5 interva l s .
Other children initiated interactions with both target c h i l d ren during all conditions (see Fi g u res 3[3]-3[4]
). Fo r Diane, the number of intervals re flecting positive contact initiated by another child ranged from 1 to 34 (median = 4.5) during baseline and from 0 to 11 (median = 3) during intervention. Children made positive contact with John during m o re intervention sessions (4 out of 5) than during baseline sessions (1 out of 10). The only negative contact by another child occurred during Jo h n's third intervention session.
A f f e c t
Affect data are presented in percentages because the number of moments in which affect could be coded reliably va r i e d f rom one day to the next. This variation occurred because the c h i l d's face sometimes could not be seen when the child m oved quickly or when other children blocked the view. Fo r Diane, the percentages of moments for which positive affect was re c o rded in baseline we re highly variable, ranging from 6 to 50 (see Fi g u re 4[1]). Less variability occurred during the i n t e rvention phases, with percentages ranging from 15 to 36. The percentage of moments re flecting Jo h n's positive affect also we re highly variable (see Fi g u re 4[2]). Ne g a t i ve affect o c c u r red on 2 days: (a) the 2nd day of intervention during 3 (11%) of the 27 moments in which affect could be observe d and (b) the 3rd day of the second baseline phase during 2 (13%) of the 16 moments in which affect could be observe d . The latter was when he was playing on an adapted tricyc l e .
Findings From Interviews and Experiences Associated With the Study
In t e rv i ews with school staff and the parent of one child and a re c o rd of the re s e a rc h e r s' experiences associated with the use of the powe red mobility riding toy in the school environment provided additional information. First, several posi t i ve characteristics of the intervention we re identifie d . Therapists mentioned that the powe red mobility device used in this study looks like a toy, was a source of interest to other c h i l d ren, and could be used to enable mobility play for child ren who because of their disabilities cannot otherwise independently participate in playground and gym activities. Fu rt h e r, therapists found that the car was easy to adapt with foam inserts to support sitting and to meet the unique needs of the individual children. Coupled with its low cost comp a red with most powe red mobility devices, adaptability makes the device a useful evaluation and early training tool when therapists and the child's family are trying to determine whether the child can benefit from powe red mobility. Therapists also identified the adjustable-speed setting as helpful during this process because the lower speeds could be used when the child was first learning to control the device and when the child needed to maneuver in congested are a s .
Ne g a t i ve characteristics of the intervention also we re i d e n t i fied. First, the car was loud. Teachers and other staff members commented about the noise, and the first author attempted to minimize it by greasing the bearings and putting rubber tubing on the wheels. Despite the modifications, staff re p o rted that the car was disru p t i ve when used indoors. Second, the car was challenged by rough surfaces, and the c h i l d ren sometimes became stuck in small potholes, on the grass, or up inclines on the playground. T h i rd, therapists noted that the large turning radius made the car impractical for use in most classrooms and other small or crowded spaces. Fo u rth, frequent, but solvable, bre a k d owns we re encountere d .
D i s c u s s i o n
This study demonstrated that two young children with complex developmental delays, including seve re neuro m otor impairments, could learn to drive a powe red mobility riding toy and use it during adaptive physical education or recess successfully. The primary finding for both childre n was that use of the riding toy had a reliable and clinically i m p o rtant impact on initiation of movement occurre n c e s . After introducing the intervention, both children had immediate and substantial changes in movement occurrence data, with immediate returns to baseline levels when the intervention was withdrawn. Fu rt h e r, use of the riding t oy appeared to have some effect on initiation of contacts with others, but did not have a clear impact on amount of p o s i t i ve affect.
The type and magnitude of changes observed in both c h i l d ren are impre s s i ve considering the short duration of the intervention and the fact that neither child typically would be considered a candidate for powe red mobility. Combined total training and intervention time was slightly less than 3 hr divided over 7 sessions (1 training, 6 intervention) for Diane and less than 4 hr divided over 10 sessions (5 training, 5 intervention) for John. Having only intermittent use of the power mobility riding toy, each child was successful in learning to use the device and demonstrated some changes in other developmentally appro p r i a t e b e h a v i o r. These results suggest that even if it is not possible to obtain powe red mobility for a child for full-time use, a child with complex developmental delays may benefit fro m using a device part time during his or her school pro g r a m . Howe ve r, if one device is purchased for use by multiple child ren, we suggest using a pro p o rtional joystick and having an alternative switch-access control system to try with child ren who are unsuccessful with joystick contro l .
Consistent with the work of Su l l i van and Lewis (1993) and the importance of a clear relationship between self-generated actions and environmental consequences, both child ren had substantially higher frequencies of self-initiated m ovement occurrences when using the powe red mobility riding toy. Howe ve r, the data related to the dependent meas u re of movement occurrences communicate only part of the story. Both children seemed to value the ability to dire c t their own movement in their re s p e c t i ve environments. Jo h n often headed out a door or tow a rd distant parts of the playg round away from his classmates, resisting teacher and p a rental efforts to direct him back to the gro u p. He was persistent about pursuing his own goals, many of which i n vo l ved vestibular and pro p r i o c e p t i ve stimulation, including (a) repeatedly turning in circles over a playgro u n d drainage grate, resulting in both circular movement and up and down bumping; (b) going over holes and other irre g ularities in the pavement; and (c) bumping into walls. T h e latter often appeared to be purposeful in that John would stop 1 ft to 2 ft from the wall, look at the adults, smile, and then push the joystick forw a rd. He seemed to enjoy the crash. Thus, for John, the riding toy seemed to become the p r i m a ry object of play, rather than a mobility device for reaching other persons or play objects in the enviro n m e n t . Jo h n's occupational therapist also commented that after using the car John did better with the adapted tricycle and seemed to have a clearer understanding of movement. T h i s change is consistent with the data in that his maximum number of baseline movement occurrences happened during the second baseline when he was using the adapted tric ycle. Po s s i b l y, his increased success with the adapted t r i c ycle re flects Hi l d e b r a n d's (1988) suggestion that success with one task tends to generalize to other tasks or to Ke r m o i a n's (1998) contention that independent mobility changes the childre n's goal orientation.
Di a n e's patterns of movement provide further support for the importance of a clear relationship between self-generated behavior and environmental consequences (Su l l i va n & Lewis, 1993). Though she was able to roll ove r, she seldom used this skill to move from one place to another, possibly because it was labor intensive and provided little in terms of environmental consequences. By contrast, when in the riding toy, she was almost always in motion, intent on planning her next movement, or positioning the car so she could observe her peers' activities. Unlike John, she rare l y bumped into things. Often it appeared that if Di a n e b e l i e ved she might bump another person or an object, she would not move at all. For example, she was told that another child was in a blind spot behind her, so she did not m ove for 2 to 3 min. She started moving only after she was told that the other child was no longer there. This level of caution was typical of Di a n e's performance.
The findings related to initiation of contact with others we re more variable. Though little difference was observed in the numbers of intervals in baseline versus interve n t i o n re flecting peer initiations with Diane, qualitative differe n c e s existed. Di a n e's play during the intervention phases a p p e a red more mature than during the baseline phases. Fo r example, when she was on the mat in the gym, her peers often placed an object near her or in her hand in much the same way children play with infants. The initiation of this type of interaction appeared to be consistent with the ove rt behaviors Diane exhibited because she did not speak and could not move effic i e n t l y. The placement of an object did encourage some arm movement tow a rd the object, but her ability to manipulate the object was limited, and no deve lopmentally appropriate play was observed. This situation is contrasted by two situations of her play in the car. First, a common activity observed during preschool gym class and recess when riding toys we re available was that the childre n d rove in circles or lines, following each other. As Di a n e a p p e a red to become comfortable with the powe red mobility riding toy, she began to join in this activity. Second, on one occasion in the car (the last session), one child in a g roup of several had a caterpillar. She put it on the car with-in Di a n e's visual field, and the children giggled and made e ye contact with Diane. Then Diane took the caterpillar for a ride with the other children chasing after her. T h e s e o c c u r rences we re the only clear examples of deve l o p m e n t a lly appropriate interactive play, and it appeared that the use of the car increased Di a n e's opportunities to part i c i p a t e m e a n i n gf u l l y. Because these occurrences we re tow a rd the end of the intervention, we might have seen more of this type of play with longer periods using the car. Neither child used the car to access or re t r i e ve objects.
The results related to adult initiations we re mixed re l at i ve to our hypothesis that adult initiations would decre a s e during intervention. The findings somewhat supported this hypothesis for John, whose school environment had a high adult-to-child ratio. John almost always had an adult ava i lable to help him, and his data re flect almost continuous adult initiations during some baseline sessions. In this situation, though he was positioned on swings and move d a round the environment by adults, he had limited contro l . When John was in the car, although adults maintained a high level of contact with him, adult initiations generally we re lower than during baseline sessions. In contrast, the findings for Diane provided no support for the hypothesis.
As expected, both children exhibited considerable laughter and smiling during the initial training. This affect i ve response was transitory, with the data during interve ntion being less variable than during baseline. For future re s e a rch, we question the usefulness of this dependent m e a s u re. In re v i ewing the videotapes, several observe r s noted the childre n's intense concentration and attention to the environment during the intervention phases. T h i s attending behavior seemed to re flect the childre n's engagement in the playground or gym experience. A datum that focuses specifically on those behavioral characteristics might prove more useful than general affect data.
Some of the findings related to Jo h n's affect parallel the findings of Lloyd, Kermoian, and Campos (1994) , who studied a group of locomotor 8-month-old infants and a g roup of prelocomotor infants of the same age. T h e s e re s e a rchers re p o rted that locomotor infants expressed more n e g a t i ve affect when their goal-directed activity was blocked than did prelocomotor infants. John was noted as being a generally positive, compliant child. Howe ve r, both a classroom aide and his therapist commented that he was saying "n o" more often and being more assert i ve once the car was i n t roduced into his program. This observation was consistent with the data in that he exhibited no negative affect during the first baseline phase but displayed negative affect during the 2nd day of intervention and during the second baseline on a day when he was using the adapted tricycle, a t oy that allowed self-initiated mobility. In parallel, Jo h n a s s e rted himself by initiating negative contacts with adults on these same days. The possible impact of self-initiated m ovement on assert i veness merits further study as related to the introduction of mobility technology to children with complex developmental delays.
Use of the powe red mobility riding toy in the pro t e c ted school environment had advantages. When the childre n ran into things, either accidentally or on purpose, they experienced the consequences of their actions. For example, adults admonished John for running into walls, "ru n n i n g a w a y," or not moving with the gro u p. Ad d i t i o n a l l y, when John bumped into another child on a tricycle, the bumped child took it in stride and sped off, admonishing, "Wa t c h w h e re yo u're going!" Free play during gym class and outdoor recess provided learning opportunities in an enviro nment where bumps are common occurrences, and others in the environment provide appropriate feedback. Compare d with John, Diane had a more cautious approach. She soon learned how much space she took up in the car and how to m a n e u ver without bumping into things. She carefully waited for clearings in the preschool traffic, sometimes taking m o re time than would be desirable for efficient move m e n t . Thus, Diane was able to develop skills at her own pace in the free-play enviro n m e n t .
C o n c l u s i o n
Despite the two childre n's differing approaches, our experiences with them suggest that powe red mobility play on the p l a y g round or in the gym provided developmentally appropriate mobility education that we predict will facilitate the transition to wheelchair use in the larger community. We need additional re s e a rch to verify this prediction and i n c rease our understanding of the effects of powe red mobility on children with complex developmental delays. As a next step, single-subject studies should be extended ove r longer periods and meet the conditions re q u i red for application of inferential statistics. Fu rt h e r, efforts should be made to extend this re s e a rch by using dependent va r i a b l e s related to developmental levels of play, self-assert i ve n e s s , and attention to the environment. Fi n a l l y, longitudinal studies of children with complex developmental delays who use powe red mobility riding toys could determine the extent to which powe red mobility play facilitates the transition to powe red mobility use in the community. ▲ A c k n o w l e d g m e n t s
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